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(54) Abstract Title 

Controlling air conditioning systems of vehicles 



(57) A system for providing a supply of air to the 
passenger compartnnent (14) of a vehicle 10, the system 
comprising ducting (30, 40, 52, 56, 58, 60) for supplying air 
to a vehicle passenger compartment, a blower (34) for 
propelling air through the ducting, a heat supply (12) for 
supplying heat to the air, an evaporator (42) for cooling the 
air, a vehicle speed detector (76), and a control unit (70) for 
controlling the speed of the blower, and an engine sensor 
(94) which produces a signal indicative of whether the 
vehicle engine is running, wherein the control unit (70) is 
arranged to limit the blower speed to a predetennined 
level if the blower has been operating for a predetermined 
period while the vehicle speed is below a predetermined 
level, and to control the system in various other ways. A 
heater core temperature sensor 72 supplies an indication 
of engine temperature and the control unit is arranged to 
increase the speed of the blower when the engine reaches 
a predetermined temperature increase. 
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A System fnr Prn virfiny Hpa^ina. Air Conditioning and 
Ventilation for a Vehicle 

The present invention relates to a system for providing 
a supply of air for the passenger compartment of a vehicle 
which may be heated or cooled, and for providing other 
heating functions such as windscreen heating. The 
5 invention provides improved controls for such a system to 
improve its functioning and at the same time conserve the 
power used. 

It is also known to provide systems with a controlled 
demist or defrost setting which can be selected by the 

10 driver when the vehicle is started form cold and which 
will turn on the blowers at a high speed, direct air at 
the screen and provide a high degree of heating in an 
attempt to demist or defrost the windscreen as quickly as 
possible. However, it has been found that this is 

15 ineffective initially because the engine takes a 
significant time to warm up and the air directed onto the 
screen at the start of the process can still be cold. 

Accordingly the present invention provides a system for 
providing a supply of air to a passenger compartment of a 

20 vehicle having an engine, the system comprising an air 
intake for taking in air, ducting for supplying the air to 
the vehicle passenger compartment, a blower for propelling 
air through the ducting, heating means for heating the air 
using heat from the vehicle engine, a temperature sensor 

25 for sensing the temperature of the engine, and control 
means arranged to increase the speed of the blower in 
response to an increase in the temperature of the engine. 
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The controlled speed increase may occur only within a 
predetermined range of temperatures of the engine. 

The controlled speed increase may occur only during a 
specific sequence of operations programmed into the 
5 control unit which can be selected to clear the vehicle 
windscreen. 

Preferred embodiments of the present invention will now 
be described by way of example only with reference to the 
accompanying drawings in which: 

10 Figure 1 is a diagrammatic representation of an air 

conditioning system for a vehicle according to the present 
invention; and 

Figure 2 is a graph illustrating part of the operation 
of the system of Figure 1. 

15 Referring to Figure 1, a vehicle 10 has an engine 12 

and a passenger compartment 14 and an air conditioning 
system 16 for • supplying heated or cooled air or 
ventilation to the passenger compartment. The air 
conditioning system comprises a right fresh air inlet duct 

20 18, for taking in air from outside the vehicle, and a 
right recirculation inlet duct 22 for taking in air from 
the passenger .'compartment. These lead to a right inlet 
valve 26 which is operable to select whether the fresh air 
or recirculation inlet is used. Ducting 3 0 from the inlet 

25 valve 26 leads via a right blower 34 to a heat exchanger 
38. Left inlet ducts 20 and 24, a left inlet valve 28, 
ducting 32 and a left blower 36 are arranged in 
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corresponding manner on the opposite side of the vehicle 
10. A heat exchanger outlet duct 40 leads from the heat 
exchanger 38 to an air cooler in the form of an evaporator 
42. A right bypass duct 44 leads from the ducting 30 
5 between the right blower 34 and the heat exchanger 38 to 
the heat exchanger outlet duct 40. A right bypass valve 48 
controls the flow of air from the right blower to either 
pass through or bypass the heat exchanger. A left bypass 
duct 46 and bypass valve 50 are arranged in corresponding 

10 manner on the left side of the vehicle. An evaporator 
outlet duct 52 leads from the evaporator to an outlet 
valve system 54 which controls the proportion of air 
flowing to each of three outlet ducts 56, 58, 60 which 
supply the air to the passenger compartment in directions 

15 towards the windscreen, passengers' feet, and passengers' 
face respectively. 

Engine cooling air is circulated from the engine 12 to 
the heat exchanger 38 and back to the engine in piping 62. 
This provides the heat input to the heat exchanger. 

20 A control unit 70 controls the operation of the inlet 

valves 26, 28, the blowers 34, 36, the bypass valves 48, 
50, the evaporator 42 and the outlet valve system 54. The 
control lines are only shown for the right side of the 
vehicle for the sake of clarity. A heater core sensor 72 

25 mounted on the piping 62 sends a signal to the control 
unit 70 indicative of the temperature of the engine 12. 
The control unit also receives inputs from a control panel 
74 in the passenger compartment, a vehicle speed sensor 76 
which comprises part of an ABS system, an external 

30 temperature sensor 78 which senses the temperature outside 
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the vehicle, an internal temperature sensor 80 which 
senses the temperature inside the passenger compartment, 
and a solar radiation sensor 82 which senses the direction 
and intensity of solar radiation which causes heating of 
5 the passenger compartment. 

The vehicle also has a heater 84 for the front screen 
which is turned on or off from the control panel 74 via 
the control unit. The control unit can therefore monitor 
whether the front screen heater 84 is on or off. 

10 The vehicle has a battery 90 which provides power for 
the system if there is insufficient power produced by the 
alternator 94. The control unit 70 monitors the voltage of 
the battery via line 92. 

The control unit 70 also monitors whether or not the 
15 engine 12 is running by monitoring the output from the 
alternator 94. In this sense the alternator acts as an 
engine- sensor because it only produces a current when the 
engine is r\inning. 

The control panel has a manual control for the blower 
20 speed 75, a control 77 for the distribution of air between 
the outlet ducts 56, 58, 60, and a temperature control 79. 
It also has an air conditioning switch 81 which turns the 
evaporator on -and off. There is an automatic setting 
switch 83 which allows the temperature to be set and 
25 leaves the control of the unit 70 to set the blower speeds 
.and the air distribution to achieve that temperature 
taking into account the temperature inside and outside the 
vehicle, the direction and intensity of the solar 
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radiation and the vehicle speed. There is a switch 85 for 
selecting whether fresh air or recirculated air is taken 
into the system, and a switch 87 for selecting an 
automatic demist/defrost function. 

5 Under normal operation the driver or passenger can 

select the blower speed, the temperature of the air and 
the proportion of air supplied to each of the outlets 56, 
58, 60. If the air conditioning is turned on then 
temperatures below the external ambient temperature can be 
10 provided. If the air conditioning is not turned on and 
temperatures below the external ambient temperature are 
selected, a warning light 89 is lit. 

Because all the controls are carried out via the 
control unit 70, the control unit can override the manual 

15 controls in certain circumstances, and determine the 
details of the operation of the system. 

One of the requirements of the system is that it be 
arranged to conserve battery power if there is a 
possibility of the battery 90 being drained so that the 

20 voltage it can supply drops. One of the times when this is 
likely to occur is if the engine speed is low, for example 
because the engine is only idling, and the load on the 
battery is high because the blowers are set to a high 
speed. The control unit is therefore arranged to detect 

25 engine idle by detecting that the engine is running and 
that the vehicle speed is below 5 mph, and if the engine 
is idling for more than 20 minutes with the blower speed 
set above a predetermined speed, the control unit will 
reduce the blower speed to that predetermined speed. The 
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reduction in speed of the blowers may be stepped with 
further set time periods between the steps. If the vehicle 
speed increases above 5 mph the control unit returns the 
blower speed to the original level. A predetermined period 
5 of increased vehicle speed, for example between 30 and 60 
seconds, can be required before the blowers are returned 
. to their original speed. 

The control unit 70 is also arranged to monitor the 
battery voltage continuously. The standard voltage is 12V. 

10 If the voltage drops below a first predetermined level, in 
this example 11.25V, and the heated front screen . is on, 
the control unit turns off the power to .the front screen 
heater 84: This is because this is the highest individual 
load on the battery. If the voltage increases to a second, 

15 higher predetermined level, in this case 11.75V and 
remains above that level for a predetermined period, eg. 
between 3 0 and 60 seconds, the control unit returns power 
to the .heater 84. If the voltage drops below a third 
predetermined level, lower than the first, in this example 

20 lOV, the control unit shuts off the power to all of the 
remaining loads it controls, ie. in this case the blowers, 
48, 50, and the evaporator 42. It also shuts down part of 
its own functionality, ie. circuits within the control 
unit which monitor signal inputs and control various 

25 functions of the system. The control unit 70 then runs at 
a lower level performing less functions than it would 
normally do. The main function which it does still 
perform, and preferably the only one, is to monitor the 
battery voltage. When the voltage increases to a fourth 

30 predetermined value, between the first and third 
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predetermined values, and in this example 10.5V, the 
system resumes its normal functionality. 

As mentioned above, in order to reduce the formation of 
condensation on the windscreen the control unit 70 
5 monitors the position of the outlet valve system 54 and 
the inlet valves 26, 28. If more than a predetermined 
proportion of the air is being directed at the windscreen 
and the inlet valves are causing the air in the system to 
recirculate, then the control unit switches the intake 

10 valves 26, 28 so that fresh air is taken into the system 
instead- The critical proportion of air will depend on 
what proportions are possible in the system. If the supply 
to each of the outlets 56, 58, 60 can only essentially be 
turned on or off, the critical proportion could be 

15 approximately zero, ie. if any air is being directed 
towards the screen, the system will take in fresh air. If 
the supply to the outlets can be more accurately 
controlled, then the critical proportion could be such as 
would suggest that clearing the windscreen was required, 

20 for example 20% or 30%. 

The control unit 70 also monitors the external ambient 
temperature using the external temperature sensor 78. If 
the external temperature is above a predetermined level, 
in this example 37*^0, the control unit operates the intake 

25 valves 26, 28 so that air is recirculated through the 
system. This is so that the evaporator 42 is only trying 
to cool the air in the system to the desired temperature, 
and not a continuous supply of hot air from outside the 
vehicle. This assumes that, for air temperatures above 

30 Zl^'C, the driver will be asking the system to cool the 



air. It is also possible to have the automatic switch to 
recirculation only of the controls on the control panel 74 
are set such that cooling of the air is required. 
Alternatively the critical external temperature, instead 
5 of being a set value, could vary with the temperature 
required by the setting of the controls on the control 
- panel, for example being a fixed amount higher. 

The control unit also controls the power to the blowers 
34, 36 when they are turned on from the control panel 74. 

10 The voltage applied to the blowers is ramped up at a 
steady rate from zero to the required level over a 
predetermined period of, for example, 15 seconds. This has 
two advantages. Firstly, the air which was in the system 
may be at an undesirably low or high temperature, and this 

15 feature reduces the discomfort that can be caused to the 
passengers if that air is blown at them suddenly. Also, 
the evaporator does not become fully operational 
immediately and this feature enables it to reach its full 
operating condition before the demand on it is too great. 

20 When the automatic demist/defrost setting is selected 

the outlet .valve system 54 is set to direct air at the 
windscreen through the first outlet duct 56 and the bypass 
valves 48, 50 direct all the air through the heat 
exchanger 38. The blower speed is controlled as shown in 

25 Figure 2, and varies with the temperature of the engine as 
indicated by the heater core sensor 72. When the engine 
temperature is below a first temperature, in this case 
•10°C, the voltage supplied to the blowers is 6V. Then 
between the first temperature and a second, higher 

30 temperature, in this case 30=^0, the voltage increases to 



12V. Above the second temperature the voltage remains at 
12V. This arrangement has been found to produce effective 
defrosting of the screen, because it avoids directing 
large quantities of cold air at the screen before the heat 
supplied to the heat exchanger from the engine is 
sufficient to warm it. 
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A system for providing a supply of air to a passenger 
compartment of a vehicle having an engine, the system 
comprising an air intake for taking in air, ducting for 
supplying the air to the vehicle passenger compartment, 
a blower for propelling air through the ducting, 
heating means for heating the air using heat from the 
vehicle engine, a temperature sensor for sensing the 
temperature of the engine, and control means arranged 
to increase the speed of the blower in response to an 
increase in the temperature of the engine. 

A system according to Claim 1, wherein 'the controlled 
speed increase occurs within a predetermined range of 
temperatures of the engine. 

A system according to Claim 1 or Claim 2, wherein the 
controlled speed increase only occurs during a specific 
sequence of of)erations programmed into the control unit 
which can be selected to clear the vehicle windscreen. 

A system substantially as hereinbefore described with 
reference to the accompanying drawings. 
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